The purpose of the present investigations is to study sensitization point of view) for 304 stainless steel (SS) 
INTRODUCTION
Sensitization is a major problem in welding of SS that affects the alloys durability 1 . SS is commonly welded by resistance spot welding process process requires the application of both heat and pressure to achieve a sound joint. The heat generated depends upon the current/ voltage, the time current is passed and the resistance at the interface The resistance is a function of the resistivity and surface condition of the parent material, the size, shape and material of the electrodes and the pressure applied by the electrodes 4 . The literature review reveals that lot of work has been reported on the optimization of physical/mechanical properties of welded joints and reduction of sensitization during welding of 304 SS by different techniques hitherto no work has been reported on controlled RSWP based solution of 304SS from sensitization point of view. So, in the present work effort has been made to investigate controlled RSWP solution of 304 SS Taguchi model) with focus on sensitization. Table  and 2 respectively shows chemical composition of workpiece material and input parameters (namely: welding time, voltage and coolant flow rate (CFR and their levels based upon Taguchi L9 investigation of sensitization phenomenon in 304 SS. The output parameter set for study are hardness and tensile strength.
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Sensitization is a major problem in welding of SS . SS is commonly welded by resistance spot welding process 2, 3 . This application of both heat and pressure to achieve a sound joint. The heat generated , the time for which current is passed and the resistance at the interface [4] [5] [6] . The resistance is a function of the resistivity and condition of the parent material, the size, shape and material of the electrodes and the pressure
The literature review work has been reported on the optimization of physical/mechanical properties of oints and reduction of sensitization during welding of 304 SS by different techniques [6] [7] [8] [9] . But has been reported on statistically solution of 304SS from So, in the present work investigate statistically 304 SS (based upon with focus on sensitization. Table 1 and 2 respectively shows chemical composition of nput parameters (namely: coolant flow rate (CFR) their levels based upon Taguchi L9 (OA) for investigation of sensitization phenomenon in 304 SS.
eter set for study are hardness and Based upon Table 2 and Table 3 shows observations (with three repitations) for hardness (H1, H2 and H3) and tensile strength (T1, T2 and T3) of Further based upon Table 2 and 3, signal to noise (S/N) ratios for hardness and tensile strength were obtained from raw data [10] . Table 4 showns the S/N ratios for output parameters. The analysis has been made on the basis of maximum the better type case. Now based upon Table 4 [10]. Table 4 showns the S/N The analysis has been made on the basis of maximum the better type case. Now based upon Table 4 , Figure- Table 2 . Input parameter and their levels. 
ANALYSIS AND DISCUSSION
Further based upon optimized settings suggested by Taguchi design, to understand whether the process is statistically controlled (06+06=12) welded joint samples were prepared for maximum hardness (with input parameter setting as CFR 0.0297m Table 5 and 6 respectively. Based upon Table 5 and 6, Figure-3 and Figure-4 shows run-chart of the observed values of hardness and tensile strength. Now if the mean and standard of population that is having normal distribution is µ and σ respectively then for variable data X the standard normal deviate Z is defined as Eq.1:
where X i is the variable data obtained, µ is the mean of data and σ is the standard deviation [11] [12] [13] . 
Note: A is above the mean, B is below the mean, U is Up from previous reading and D is Down from previous reading.
Calculation for Z (standard normal deviate) above and below has been calculated as Eqn.2:
Where N is the number of observations and E (run) AB is the expected number of run above and below. 
Where σ AB is the standard deviation of above and below: P UD = NORMSDIST(Z) when the value of z is negative (using microsoft formula) P UD = 0.056597. Normally decision making is done with certain margin of error 'α' & taken as equal to 0.005 that is there can 5% chances in arriving at wrong conclusion. Decision making has been carried out as in the present reserach work. If P AB < α OR /& P UD < α then non-random pattern exist. In the present case P AB < α indicates existence of non random pattern. Now exercise of predicting various statistical or drawing conclusions should not be undertaken unless the normality of distribution has been verified. Even if one has a large data, superimposing of normal curve on the histogram it is more difficult task than it to be imagined. For histogram one require minimum of 50 observations, however more the better and for assessing whether the underlying distribution is normal or not becomes more difficult when the number of observations is fewer. For cumulative probability plot (Pi) has been calculated using Eq.8:
Where S.N is serial number of data observation arranged in ascending order, N is total number of observations in the data set. If the standard normal deviate follows normal distribution that has mean µ =0 and standard deviation σ =1, then:
The equation above follows normal probability curve and any date close to it also follows normal probability curve. The values of standard normal deviate were calculated using cumulative probability and dimensional values were arranged in ascending order as shown in Table 7 .
Based on Table 7 , normal probability curve was drawn to predict the probability as shown in Figure-5 and Figure-6 . As observed in Figure-5 and Figure-6 , the aforesaid data follows non random pattern and is under normal probability curve. So, there are very strong chances that the process is under statistical control however X-bar chart and R-bar chart cannot be drawn due to less number of observational data. The co-efficient of determination (R 2 ) having value 0.91 and 0.86 states that the hardness and tensile strength observational values lies in normal probability curve. Figure 5 . Normal probability curve (for hardness at optimized settings). Figure 6 . Normal probability curve (for tensile strenth at optimized settings).
CONCLUSIONS
On the basis of experimental observations made on welded joints of 304SS during RSWP following conclusions can be drawn.
• The results of study highlights the statistically controlled solution for hardness and tensile strength of weld joints are concerned (within the range of selected input parameters) as regards to sensitization in RSWP. 
